nanoplatelet of montmorillonite (MMT) was incorporated in the natural rubber (NR) matrix at a high loading content using a newly developed stabilization-destabilization process in the colloid states. Examination of the surface charge of the colloid drops by zeta potential measurement led to the identification of the stable and unstable conditions of the colloid mixture as well as each colloid system as a function of pH. The stabilized mixture of the MMT and NR colloids was subsequently destabilized by changing the pH of the mixture to achieve a well-dispersed and intercalated NR/MMT precipitate. The resulting NR/MMT nanocomposites provided an exfoliated MMT morphology up to 25 phr, and the mechanical properties and aging tolerance of the resulting nanocomposite vulcanizates were substantially enhanced by the incorporated MMT nanofillers. The developed stabilization-destabilization methodology ensured a highly loaded MMT rubber composite system, which could be used to obtain high performance NR/MMT nanocomposite systems with ease without using high-shear processing techniques. [doi:]
INTRODUCTION
Rubber materials are widely used in the automobile industry, in such applications as vibration insulators, hoses, and seals, because of their high flexibility, three-dimensional design freedom, adjustable material properties, and low manufacturing cost. Because of recent trends in vehicle development, for example, rubber parts have been exposed to higher environmental temperatures due to the enhancement of the power-train performance and more compact engine room space. Also, the miniaturization of automotive parts for the sake of cost and weight reduction often cause the rubber materials to be exposed to more hostile load-bearing conditions. Moreover, the thermal stability and long-term durability required in the automobile industry are gradually increasing so that the product lifetime may ultimately reach a maintenance-free level.
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The mechanical strength and elastic modulus of rubber have been improved by introducing reinforcing fillers, such as carbon black and silica in general. Recently, nanoparticle-sized fillers have been reported to improve the elastic modulus, failure properties (tensile and tear strength), abrasion resistance, gas barrier properties, thermal stability, and electrical conductivity of their nanocomposite systems.
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In particular, nanoparticle-sized clays such as montmorillonite (MMT), hectorite, and saponite have received attention as excellent reinforcing fillers because they are cost effective and eco-friendly materials that can easily be obtained from nature.
2 Those layered silicate clays have a large surface area and high surface reactivity with a strong negative //Xinet/production/r/rcat/live_jobs/rcat-85-02/rcat-85-02-03/layouts/rcat-85-02-03.3d 11 April 2012 3:05 pm Allen Press, Inc.
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